Isolation and characterization of lectins from Vicia villosa. Two distinct carbohydrate binding activities are present in seed extracts.
An uncharacterized lectin from Vicia villosa seeds has been reported to bind specifically to mouse cytotoxic T lymphocytes (Kimura, A., Wigzell, H., Holmquist, G., Ersson, B., and Carlsson, P., (1979) J. Exp. Med. 149, 473-484). We have found that V. villosa seeds contain at least three lectins which we have purified by affinity chromatography on a column of immobilized porcine blood group substances eluted with varying concentrations of N-acetylgalactosamine and by anion exchange chromatography. The three lectins are composed of two different subunits with Mr = 35,900 (subunit B) and 33,600 (subunit A), estimated from their mobility on sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Sedimentation equilibrium analysis suggests that the purified lectins are tetramers. They have been designated B4, A4, and A2B2 to indicate their apparent subunit compositions. The purified B4 and A4 lectins contain 6.7-9.8% carbohydrate by weight; in addition, both are rich in the acidic and hydroxylic amino acids and lack cysteine and methionine. The A4 lectin agglutinates A erythrocytes specifically and binds to A1 erythrocytes (273,000 sites/cell) with an association constant of 1.8 X 10(7) M-1. Although a blood group A agglutinating activity was recognized in the original preparation of V. villosa lectins, lectins with this activity were obtained in relatively small amounts from seed extracts. The predominant lectin in V. villosa seeds, B4, does not agglutinate A, B, or O erythrocytes.